Single cesium lead bromide (CsPbBr3) 
and study its dependence on the excitation power, the nature of surface capping ligands and the embedding polymer.
Results and discussions:
We first examine the statistics of dwelling times on the bright and dim states in the PL blinking of single CsPbBr3 NCs (see Fig. 1a . More details on their synthesis and characterization are shown in Methods and Figure S1 , Supporting Information). As exemplified in Fig. 1b Under weak excitation, the ratio of quantum yields between biexciton and exciton emission can be directly estimated from the ratio of areas below the central peak and one of the lateral ones. Taking advantage of the time-tagged time-resolved single photon data, we plot the PL decay curves at different intensity levels in Fig. 1f The intensity histograms are then used to define an appropriate intensity threshold to distinguish the bright (ON) and dark (OFF) periods. By setting this threshold level at the minimum between the two peaks in the intensity histogram (the dashed line in Fig. 1b) , the time trace can be sectioned into a series of ON and OFF periods, whose duration will be denoted as ( ) ON and ( ) OFF , -being the index number in the series. Since the long duration events are rare compared to short ones, we weight each duration by the average time between nearest neighbor events [ 38 ] . Figure 1g shows that probability densities of on-times .(( /0 ) and off-times .(( /11 ) follow a power-law distribution .(()~( 3 over a large range of times and probability densities.
Similar trends are found for 30 NCs and shown in Figure S2 , Supporting Information.
It is noteworthy that we do not observe a significant difference in the on-time and offtime distributions between cw and pulsed excitations under moderate excitation powers (see Figure S3 , Supporting Information). Therefore, we will not make a distinction between both excitation regimes in the following discussions. When the excitation power is increased, the truncation time in the on-time distribution, where the probability density deviates from the power law distribution and turns into an exponential decay at longer times, slightly shifts to smaller values (See Figure S4 , NCs resemble what has been observed with conventional NCs. We now turn to the correlation between subsequent dwelling times in the PL blinking of our CsPbBr3 NCs. Figure 2 shows the logscale scatter plots of have calculated the Pearson correlation coefficient R, which is defined as:
where A, B ∈ {FG, FHH}, N is the total number of dwelling time durations on the ON or OFF state. We have also calculated the coefficient Rlog which expresses as R, In order to see the evolution of this memory effect, we plot the correlation coefficients as functions of the number of switching cycle 7 in Fig. 3 . We find that the correlation coefficients 6(7) and 6 NOP (7) show a similar decay with 7. The memory is lost on average after about 80 switching cycles, where both R and Rlog values approach zero. A characteristic minimum time of this memory effect can be extracted from 7, assuming that all switching cycles have the same duration and taking the minimum time elapsed between On and OFF periods in the PL blinking time trace. Since the intermittency times follows a power-law distribution, the binning time sets this minimum (2 ´ 15ms). Therefore, one can estimate that the blinking memory lasts at least 2 s. A similar value was found for CdSe NCs [ 31 , 32 ], which indicates a similarity in the memory dynamics between the two types of NCs. In Figure 4 , we show the correlation coefficient Rlog for two different ligands capping the NCs. Histograms of R values can be found in Figure S10 , Supporting Information.
An influence of the capping ligands to the PL blinking and its memory effect can be expected if these processes were related to the conformational reorganization of surface covering molecules. However, no significant difference in the memories is found when using the two ligands. This suggests that the traps responsible for the PL blinking of single CsPbB3 NCs do not originate from the passivation ligands. 
Conclusions:
We have examined the correlation and memory effect in the PL intermittency of In order to study a large number of single NCs, we used wide-field microscopy to study the PL blinking of many individual CsPbBr3 NCs. The home-built optical set-up is based on an inverted microscope. The PL emission was filtered using a bandpass filter 520/35 and was detected with an EMCCD detector (PRINCETON ProEM 512B). In the histograms shown here and in the main text, there are rare cases where positive ! " ON versus ! " OFF correlation or negative ! " OFF versus ! "#$ OFF correlation were observed, which is most likely caused by the limitation of the threshold method and the overlapping region in the PL intensity histogram. The accuracy of such correlation analysis indeed depends on the threshold level to discriminate the ON and OFF states as well as the binning time of the blinking trace (15 ms in our analysis) [ 1 , 2 ] . In order to minimize such influences, we choose blinking traces presenting two well-defined peaks in the intensity histogram. Stefani et.al have examined these influences and concluded that as long as the maximal Poisson-distributed OFF intensity can be identified, the influence of threshold on the correlation coefficients is negligible [ 3 ] . 
